Development and application of a synthetic peptide-based osteocalcin assay for the measurement of bone formation in mouse serum.
The mouse is frequently used as an animal model to study skeletal mechanisms relevant to humans. Biochemical markers of bone formation and resorption provide one of the key parameters for assessing skeletal metabolism. One biochemical marker that has proven to be useful in the studies of mouse skeletal metabolism is osteocalcin. Assay for osteocalcin is available in the mouse. The present study describes development of an osteocalcin radioimmunoassay (RIA) using a synthetic peptide. Intact osteocalcin purified from mouse bone extracts shows parallel displacement with synthetic peptide. Sensitivity of the RIA was 19 ng/ml. The average (n = 9) intra- and interassay coefficient of variation for two controls was less than 10%; the averaged recoveries were 106%. The osteocalcin concentration measured by peptide RIA shows a high correlation (r = 0.88, n = 117, P < 0.0001) with an intact osteocalcin assay. In addition, when the intact assay and peptide assays were applied to evaluate skeletal perturbation, similar results were obtained. Accordingly, osteocalcin levels measured by both intact and peptide-based RIA in 8-week C57BL/6J (n = 8) mice treated with PTH 1-34 were twofold higher compared with the vehicle-treated control group. Further studies of the application of the peptide-based RIA for osteocalcin revealed that osteocalcin levels in 4-week postovariectomized (OVX) C57BL/6N mice (n = 10) were 80% higher than the sham-operated (n = 10) mice receiving vehicle. OVX mice receiving weekly injections of estradiol (400 microg/kg body weight) were 38% lower compared with the OVX group treated with vehicle. In conclusion, the peptide-based RIA has analytical and a discriminative power similar to that of the intact osteocalcin assay but has the advantage that the resources for this assay are much easier to accrue.